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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-3 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Pyramidal Implementation of the Lucas Kanade Feature Tracker Description of the 
Algorithm (hereafter Bouguet) in view of Clayton (20040017507). 

In regard to claim 1 Bouguet discloses a method including: 

warping a first level image of a first image pyramid with a motion field (Bouguet 
2.1 for image pyramid and 2.3 particularly pg. 5 note B k new translated image); 

determining a residual motion field from the warped first level image of the first 
image pyramid and a corresponding first level image of the second image pyramid 
(Bouguet 2.3 particularly pg. 5 note residual v k ) ; 

if an error value is not less than a threshold, adding the residual motion field to 
the motion field and repeating the above steps (Bouguet 2.3 particularly pg. 5 note eq. 
31 adding residual motion v k further computation continues until pixel is smaller than a 
threshold); and 

if an error value less than the threshold performing the above steps using the 
second level image of the first and second image pyramids (Bouguet 2.2 particularly pg. 
2 note results are propagated from deeper to upper levels). 
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It is noted that Bouguet discloses comparing a pixel error to a threshold rather 
than a residual motion vector. However, Clayton discloses a motion compensation 
method wherein a residual motion is compared to a threshold as a test to stop an 
iterative process (Clayton par. 130 note iteration causes a change in motion vector to be 
less than a threshold). It is therefore considered obvious that one of ordinary skill in the 
art would recognize the advantage of include a residual motion vector threshold as 
taught by Clayton in the invention of Bouguet in order to reduce computation time 
incurred by computing pixel errors. 

In regard to claim 2 refer to the statements made in the rejection of claim 1 
above. Bouguet further discloses generating first and second image pyramids (Bouguet 
2.1). 

In regard to claim 3 refer to the statements made in the rejection of claim 1 
above. Bouguet further discloses determining the motion field from the first level image 
of the first image pyramid and the corresponding first level image of the second image 
pyramid (Bouguet 2.2 particularly pg. 2 note displacement vectors found between 
images I and J, also note algorithm proceeds from the highest, i.e. first to the lowest 
level). 

In regard to claim 8 refer to the statements made in the rejection of claims 1-3 

above. 
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Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bouguet 
in view of Clayton as applied to claims 1-3 above, and further in view of The Laplacian 
Pyramid as a Compact Image Code (hereafter Burt). 

In regard to claim 4 refer to the statements made in the rejection of claim 1 
above. Bouguet further discloses filtering of images during generation (Bouguet 2.1 pg. 
2). It is noted that Bouguet does not disclose generating Laplacian pyramids. However, 
at the time of the invention the use of Laplacian image pyramids was common and 
notoriously well known in the art as is evidenced by Burt (Burt note Laplacian Pyramid 
pgs. 535-537). It is therefore considered obvious that one of ordinary skill in the art at 
the time of the invention would recognize the advantage of utilizing Laplacian Pyramids 
in the invention of Bouguet in view of Clayton as was well known in the art in order to 
enhance image features as suggested by Burt (Burt pg. 535 col. 2). 

Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bouguet 
in view of Clayton as applied to claims 1-3 above, and further in view of Determining 
Optical Flow (hereafter Horn). 

In regard to claim 5 refer to the statements made in the rejection of claim 2 
above. It is noted that Bouguet does not disclose use of a Horn and Schunk motion 
estimation algorithm. However, at the time of the invention use of the Horn and Schunk 
motion algorithm was common and notoriously well known in the art as is evidence by 
Horn (Horn pgs. 1-14 describe the Horn and Schunk algorithm). It is therefore 
considered obvious that one of ordinary skill in the art at the time of the invention would 
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recognize the advantage of utilizing the Horn and Schunk algorithm in the invention of 
Bouguet in view of Clayton order to have a robust estimation of motion as suggested by 
Horn (Horn Abstract). 

Claims 6-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bouguet in view of Clayton as applied to claims 1-3 above, and further in view of Hazra 
et al (6594313). 

In regard to claim 6-7 refer to the statements made in the rejection of claim 1 
above. Clayton further discloses that a residual motion vector below a threshold is 
indicative of a 'true' match (Clayton par. 130). It is noted that neither Bouguet nor 
Clayton disclose details of generating intermediate images. However, Hazra discloses a 
method of frame interpolation in which intermediate frames are generated when 
temporal correlation is high (true matches can be found) by determining pairs of 
corresponding points from first and second images and determining values and 
positions of points in the current image from corresponding points in the first and 
second images (Hazra Figs. 4, 6-7 and 10 and col. 5 lines 13-32, and col. 7 line 57 to 
col. 8 line 18). Hazra further discloses and not using the above method when temporal 
correlation is low (true matches cannot be found) (Hazra col. 9 lines 42-49). It is 
therefore considered obvious that one of ordinary skill in the art would recognize the 
advantage of utilizing a frame interpolation technique as taught by Hazra in the 
invention of Bouguet in view of Clayton in order to increase the video framerate as 
suggested by Hazra (Hazra col. 1 lines 6-8). 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jeremiah C. Huber whose telephone number is 
(571)272-5248. The examiner can normally be reached on Mon-Fri 8:00 a.m. - 4:30 
p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mehrdad Dastouri can be reached on (571)272-7418. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Examiner 
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